Because of the aging population and the shortage of standardized institutional solutions for long-term care (LTC) in China, family caregivers in Beijing are increasingly called upon to provide home care for disabled older adults. Caregivers face a heavy care burden, and decreased physical and mental health (MH). This study aims to describe health-related quality of life (HRQoL) and to identify its predictors for Chinese family caregivers of disabled older adults.
Introduction
The older population is growing rapidly in China. At the end of 2016, 230 million people, or 16.7% of the population, were aged 60 years or older, and the proportion is estimated to increase to 25% by 2050. [1] Along with this increase, there is a growing number of older individuals within the community who are functionally or cognitively disabled. A national survey showed that approximately 33 million Chinese over the age of 60 years could not take care of themselves, and almost one-third of them were entirely dependent on others for assistance. [2] In China, family members tend to view caring for disabled older adults as their obligation. This is influenced by the Chinese cultural tradition of filial piety, combined with the shortage of institutionalized long-term care (LTC). However, there are not enough resources -such as home care services -to support these families. In most Western countries, LTC services can be provided at home, in the communities or institutional settings. During 1980s and 1990s, the LTC funding schemes based on general taxation or social insurance were set up and covered institutional care and home health care. Meanwhile, public and private programmes provided a number of supports (eg, information and training, respite care, tax benefits, and payments) for family caregivers. [3] Most studies conducted in Western populations have shown that increased caregiving burden was related to decreased mental and physical health and premature mortality among the family caregivers. [4] [5] [6] [7] In recent years, the impact of caregiving on health-related quality of life (HRQoL) among family caregivers of disabled older adults has also been reported in Asian areas such as Japan and Taiwan. [8, 9] However, data on HRQoL in Beijing or
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mainland China are limited. Thus, this population-based study had 2 objectives: to investigate HRQoL among Chinese caregivers of disabled older adults in Beijing; and to explore the predictors of caregivers' HRQoL.
Methods

Ethics
This study was approved by the Medical Ethics Committee of Capital Medical University, Beijing, China. Written informed consent was obtained from each participant involved in this study. All participants' information was kept confidential and tracked anonymously with identification number only.
Study design and sample
We conducted a cross-sectional community-based study of caregivers in the Dongcheng District in Beijing during May and June 2013. There are 205 communities with similar aging levels in Dongcheng District. We plan to direct an intervention with family caregivers in 5 of those communities in the future, so we selected our convenience sample of 800 primary family caregivers of disabled older adults from those same communities in Beijing. Family doctors and community nurses in these 5 communities were invited as investigators and were trained by researchers from this study. We recruited disabled older adults aged 60 years or older, who had experienced at least 1 difficulty out of the 6 activities of daily living (bathing, dressing, feeding, indoor transferring, incontinence, and going to the toilet) for at least 6 months. Additionally, the disabled older adults were family members, relatives, or friends needing help from a caregiver residing in the same household or a different household. The criteria for family caregivers included the following: aged 18 years or older; a primary caregiver who had provided a minimum of 2 hours of daily care for at least the past 6 months for disabled older adults. Family physicians from the community health service centers who participated in the project used electronic health records to identify the individuals who fulfilled the inclusion criteria, then explained the study to them and their primary family caregivers. After attaining the written informed consent from each participant, we interviewed family caregivers face to face in the home of the disabled older adults.
A total of 800 caregivers were identified; 21 declined to participate. The response rate was 97.4%. Thirteen caregivers did not complete the interview and were excluded from the study. Thus, 766 caregivers were included in the final analysis. The valid response rate was 95.8%. The characteristics (sex, race, and caregiving context) of the 766 caregivers were similar to those of the 13 excluded caregivers.
Measures
Based on both conceptual models and empirical evidence regarding factors associated with caregiver HRQoL, potential predictors included: care recipients' characteristics, caregivers' sociodemographics, caregivers' psychosocial resources, and caregivers' perceptions of caregiving burden. [5, [10] [11] [12] Therefore, we adopted a closed-ended questionnaire to investigate the sociodemographic characteristics of: the caregivers and their care recipients; the caregiving context (eg, objective caregiving loads and social supports); the subjective caregiving burden; and the HRQoL of caregivers.
2.3.1. Sociodemographic characteristics of caregivers. This part of the questionnaire included questions addressing age, sex, education, marital status, current employment, household income, living situation, and relationship to the disabled older adult. We also asked family caregivers what was the status of any chronic diseases they had. Common chronic diseases that had been diagnosed (eg, hypertension, cardiovascular disease, diabetes, and stroke) were defined as "chronic disease" in this study.
Sociodemographic characteristics of care recipients.
We obtained information about care recipients' age, sex, education, marital status, and number of chronic diseases from their caregivers. Functional status was measured by the number of activities of daily living limitations (ranging from 1 to 6), with higher scores reflecting higher levels of dependency. We also inquired of caregivers whether their care recipients had dementia. Dementia included Alzheimer disease, as well as other forms of dementia.
2.3.3. Caregiving context. This section of the questionnaire included information regarding family caregivers' objective caregiving loads and levels of social support. Objective caregiving loads were measured using parameters such as time per day spent providing care and overall duration of caregiving.
We used the Chinese Social Support Rating Scale (SSRS) to evaluate individual social support level. [13] It has 10 items, which measure 3 subscales of social support: 3 items on objective support, 4 items on subjective support, and 3 items on social support availability. The total score (12-66) was dichotomized into "high-level social support" (>33) and "low-level social support" ( 33). [13] 2.3.4. Subjective caregiver burden. The Zarit Caregiver Burden Interview (ZBI) was performed to estimate a caregiver's subjective burden. [14] The ZBI encompasses 22 items, each of which has 5 responses ranging from 0 (never) to 4 (nearly always). The total score was between 0 and 88. Scores between 61 and 88 indicated the burden was severe; scores between 41 and 60 indicated a moderate to severe burden; scores between 21 and 40 indicated a mild to moderate burden; and scores below 21 indicated little or no burden. [15] Previous studies have suggested that the Chinese version of ZBI has stronger reliability and validity. [16] 2.3.5. Caregivers' quality of life. The 36-item Short-Form Health Survey (SF-36), [17] which is the most commonly used HRQoL measure worldwide, was used to evaluate caregivers' HRQoL. A Chinese (China mainland) version of the SF-36 has been developed elsewhere, and normative values of the SF-36 for Chinese adults have been established. [18] The SF-36 consists of 36 items, one of which measures health transition. The remaining 35 items cover 8 qualityof-life (QOL) dimensions: physical functioning (PF) (10 items), mental health (MH) (5), general health (GH) (5), role limitationsphysical (RP) (4), vitality (VT) (4), role limitations-emotional (RE) (3), bodily pain (BP) (2), and social functioning (SF) (2) . Four health profiles (PF, RP, BP, and GH) cover physical component scores (PCS), while the other 4 profiles (VT, SF, RE, and MH) cover mental component scores (MCS). Scores for all scales are expressed on a scale of 0 to 100, with higher scores indicating better QOL.
Statistical analysis
First, the variance component model was used to verify whether the data had a hierarchical structure resulting from sample 
Medicine selecting based on the community. Wald test was performed to examine the residual variance of community level of 10 dependent variables (PF, RP, BP, GH, PCS, VT, SF, RE, MH, and MCS) in the null model. The result showed the variations of these 10 dependent variables had no aggregation at the community level. Second, hierarchical multiple regression (HMR) analysis was used to assess the impact of different sets of independent variables on the 8 QOL subscales. In the 1st step, characteristics of the disabled older adults were entered; in the 2nd step, demographic characteristics of the caregivers were entered; and in the 3rd and 4th step, caregiving context and subjective caregiver burden were added successively to the predictive model. Each variable was considered to be independent of the others. The change in predictability associated with variables entered in later steps over and above that contributed by variables entered earlier is the focus of HMR analysis. Change in R 2 (DR 2 ) statistics are computed by entering predictor variables into the analysis in successive steps. Thus, in HMR analysis, DR 2 and ensuing changes in F (DF) and P values are the most significant statistics. [19] Statistical analysis was performed using SAS, version 8.01 (SAS Institute Inc., Cary, NC). A 2-tailed probability value of <.05 indicates statistical significance.
Results
Sample characteristics
Caregivers' average age was 60.5 ± 11.7 years, ranging from 26 to 89 years. The other basic characteristics of the participants are described in Table 1 . Table 2 shows the characteristics of the disabled older adults. The average age of the disabled older adult was 80.9 ± 7.8 years, ranging from 60 to 99 years. The top 5 categories of chronic disease in the disabled older participants were: hypertension (72.7%; 557 participants out of 766); stroke (49.7%; 381/766); coronary heart disease (47.9%; 367/766); diabetes (41.0%; 314/766); and osteoarthritis (30.7%; 235/766).
Description of the caregivers' caregiving context, subjective caregiver burden, and HRQoL
The median number of years of care provided for the disabled older adult was 5, ranging from 1 to 35. The median number of Table 1 Demographic characteristics of caregivers (n = 766). Table 3 shows the other description of the caregivers' caregiving context and subjective caregiver burden. As shown in Fig. 1 , caregivers rated slightly higher in MCS than in PCS. Among the 8 QOL dimensions, GH was rated lowest while PF was rated highest. Table 4 shows the results of each block of independent variables in the final HMR model of caregivers' HRQoL. In general, each block made a significant contribution to all subscales of QOL; however, the disabled older adults' characteristics only contributed to the subscale of RE. The final model explained 37.5% and 42.3% of the variance in PCS and MCS, respectively.
Variables
Predictors of caregivers' HRQoL
Compared with the other 3 blocks, the older adults' characteristics explained the smallest amount of variance in the final model in RP, BP, GH, VT, SF, RE, PCS, and MCS.
Among the characteristics of care recipients, personal monthly out-of-pocket payment was a negative predictor in PF, GH, VT, MH, PCS, and MCS.
With respect to physical health subscales and PCS, caregivers' characteristics contributed to the greatest amount of variance (R 2 ) among the 4 blocks of predictors. However, in MH subscales and MCS, caregivers' characteristics only explained 6.2% (VT), 11.1% (SF), 6.2% (RE), 4.5% (MH), and 9.1% (MCS) of the total variance. Among the characteristics of caregivers, caregiver age was negatively related to caregivers' PF, BP, GH, PCS, SF, and MCS, whereas caregiver income was positively related to PF, RP, PCS, VT, RE, and MCS. The number of chronic diseases of the caregiver was negatively associated with all subscales of caregivers' HRQoL.
Caregiving context was the 2nd highest contributor to the variance in most MH subscales and in MCS. In most physical health subscales and in PCS, caregiving context explained the 3rd greatest amount of variance. Among the characteristics of caregiving context, subjective social support was positively associated with RP, SF, RE, MH, PCS, and MCS. Social support availability was a positive predictor in PF, BP, GH, VT, MH, PCS, and MCS. Objective social support was positively related to PF and VT. Time spent in daily caregiving was a negative predictor in GH and MH.
Finally, subjective caregiver burden explained the greatest amount of total variance in MH subscales and in MCS. In most physical health subscales and in PCS, subjective caregiver burden explained the 2nd greatest amount of variance. Subjective caregiver burden was negatively related to all subscales of caregiver HRQoL and was therefore the strongest predictor of HRQoL.
Discussion
In this research, we aimed to describe the caregiving burden and HRQoL among Chinese caregivers of disabled older adults, and to examine the predictors of caregivers' HRQoL. Similar to previous studies of caregivers, [20, 21] our findings showed that among Chinese caregivers, the subscales of PF and SF were ranked highest, while GH and RP scores were lowest. Based on aggregated MCS and PCS, the mean PCS score was lower than that of MCS. Moreover, PCS and MCS mean scores were lower than those of a study conducted with mainland Chinese caregivers of older adults. [15] One possible reason is age related: the participants in this study tended to be older than their counterparts. Table 3 Caregivers' caregiving context and subjective caregiver burden (n = 766). Care-receivers' socio-demographic characteristic were the weakest contributor to predicting caregivers' HRQoL. Only personal out-of-pocket monthly payment of care-receivers could predict caregivers' more physical QOL subscales (PF and GH) and mental QOL subscales (VT and MH). It did, however, also predict the aggregated SF-36 MCS and PCS. Although 99% of the disabled older adults were covered by health insurance with different reimbursement rates, all of them had chronic diseases, and paid much more out-of-pocket for medications than other populations. Importantly, the culture of filial piety in China obligates family caregivers to pay for medical costs, which adds to the caregivers' heavy burden. Thus, in our study, higher personal out-of-pocket monthly payment for disabled older adults was associated with caregivers' poorer physical and mental QOL.
Consistent with other studies, [12, 20, 21] caregivers' demographic characteristics was the strongest contributor to aggregated PCS. For example, socio-demographic characteristics, such as the number of chronic diseases the caregiver had, were negatively associated with all subscales of caregivers' HRQoL. The most likely reason for this is that chronic diseases cause the individual to lose physical strength and vigor. Physical diseases also resulted in depressive symptoms [22, 23] and generally contributed to the decline of physical and MH. We found, as have other investigators in previous studies, [21, 24, 25] that when caregivers' income increased, their physical and mental QOL also improved. This might be explained by research showing that low-income caregivers often experience significantly more distress than caregivers with a higher income. [24] Similar to Hughes study, [21] our results suggested that as caregivers age, more physical (PF, BP, and GH) than mental QOL dimensions (only SF) worsen. The gradual decline of an aging caregivers' PF is one possible explanation.
Caregiving context was the 2nd strongest predictor of aggregated MCS. Among these factors, subjective support and social support availability were positively -but moderatelyassociated with both physical and MH. This is consistent with other published studies. [26] [27] [28] One possible reason for this may be that people who enjoy greater subjective support are likely to use more effective coping strategies, compared with those who experience less support. However, objective support was only found to be significant for PF and VT. This situation could be explained by the fact that an LTC system has not yet been established, and so there are few resources -such as homecare services -to support these families. The Chinese government has recognized that providing affordable and accessible LTC services for older adults has become an urgent issue that must be addressed. Ideally, higher priority will be placed on the development of home-based community care services for older adults, for example, homemaking and meal delivery, transportation and escort services, rehabilitation care, and spiritual support. [29] Unfortunately, there is currently a lack of LTC insurance, and thus medical and nursing services for disabled older adults living at home are severely limited. In reality, Chinese caregivers are eager to find social support, such as medical and nursing services, care knowledge, skills training, and respite services. [30, 31] In the near future, with the establishment of LTC insurance in Beijing, disabled older adults will be able to obtain more medical and nursing services, and their family caregivers will also be able to acquire knowledge and skills to reduce their caregiving burdens. Another aspect of caregiver context was the number of caregiving hours, which was only associated with 2 subscales of SF-36 (GH and MH); this result was similar to those of a Japanese study. [20] It is possible that caregiving hours were a subjective assessment of care-receivers' physical and psychological needs. [32] In our study, subjective caregiver burden was negatively associated with all 8 subscales of SF-36. Moreover, subjective caregiver burden was the strongest predictor of MCS and the 2nd highest contributor to the PCS. Similar to other international studies of caregivers, increased caregiver burden was significantly associated with a worsening HRQoL, particularly MH. [20, 21, 33, 34] Subjective caregiver burden is a caregiver's holistic, comprehensive perception that they are experiencing multiple dimensions of stress. [35] Caring for a disabled individual directly results in a lack of personal time; consequently, caregivers may find it difficult to relax or to participate in social activities. This often puts considerable strain on the caregiver. Recent research has shown that caregivers who reported high levels of stress also had poorer PF, fewer social contacts, and more emotional distress than other caregivers. [36] Therefore, stress management programs were implemented to control stress and stress-related symptoms in caregivers. In these programs, caregivers were trained to improve coping skills and to regulate their emotions. [37, 38] This study has a number of limitations. First, owing to the absence of a list of disabled older adults in Beijing, we recruited a (nonrandom) convenience sample which was, therefore, not intentionally representative. Consequently, the results cannot be generalized to other populations in Beijing. Moreover, we did not assess care-receivers' behavior problems, which may have resulted in an underestimation of care-receivers' status in predicting their caregivers' HRQoL.
Based on our findings, we believe that many Chinese caregivers of disabled older adults experience diminished HRQoL. However, HRQoL can be improved by decreasing caregiver burden. Furthermore, additional social support is needed to reduce the impact of caregiving on HRQoL for Chinese caregivers. Importantly, we suggest that a standardized LTC system be established in China as soon as possible.
